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ABSTRACT 





In this paper i studied some properties of meromorphically starlike and meromorphically convex functions. We have proved f(z) € t,* [a ( dD; q)| where 


f(z) € &, satisfying an inequality given by 


foe) 


V(ntk +|2a(p,q) +n—K\)la, 


n=0 


r™ <l-a(p.q)| 





In this paper I also proved that f(z) € C, [@ (p,q)] 


where f(z) ¢ > and satisfying the inequality given by 


y nn +a(p, q) lla, 


n=l 


r”' <1-a(p,q). 
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1. INTRODUCTION: 
Let 2, denote the class of functions f(z) of the form 


f(@=—+ pa ci 
<  n=0 


which are analytic in the disk D) = tc ec:0<|z<r< it. A 


function f@) — x , is said to be strlike of order a(p, q) if it satisfies the 


inequality 


of (z) 


\ woes 


(ZED) 


For some a(p, q) (O< a(p, q) <1). Wesay that f(z) is in the class t,"( 
a(p, q) ) for such functions. A function f(z) € »; is said to be convex of 
order @ ( Pd ) if it satisfies the inequality 


of "(z) 

ff @OP-@ 
For some Q(P,qG) O<s@(pP,q)< 1). We say that f(z) is in the class C,[ 
QP, J) lif it is convex of order O(P,q) in D,. We note that f(z) € C, 





Re 


>a(p.q) (ED) 


[a(p, q)| if and only if —z f(z) € tT; [a(p, q)| There are many papers 
discussing various properties of classes consisting of univalent, starlike, convex, 
multivalent, and meromorphic functions in the book by Srivastava and Owa. 


Ozaki has shown that the necessary and sufficient condition that f(z)¢>, with ay 
= 0 (n=1,2,3...... ) is meromorphic and univalent in D, is that there should exist 
the relation 


< 1 
n+ 
sy nar <1 
n 
n=l 
between its coefficients. 


Cofficient Inequalities for functions 
Theoram 1:_ If f(z) € &, satisfies 


for some A( p,q) (O< a(p,q) <1) and k{a( p,q) <k<1] __ then 
f(z) et," [a(p.q)]. 


Proof: For f(z) ¢ >, we know that 


ef) +k (2p - 9) -|of (2) + Rap. g) —k] FO - 4) 


1 foe) 
[2a(p.q)-k-1]-+ )atp.g) +n- ka, 2” 
<  n=0 


1 foo} 
n 
(k-D—+ Lil Bags 
“n= 














By applying the condition of the theorem, we have 














<(k-)+Y (n+ ba, |r" —(k +1-2a(p.g)) + Patp,q)+n—Kla, |r 

n=0 n=0 

~ 1 
= _ _ n+ 
= 2[a( p, q) 1]+ »; (n+k+ 2a(p, q)tn k)la, Ir 
n=0 

<0 

Which shows that 
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foe} 


> (n+k +|2a(p.q)+n-k 


n=0 


O )< 21-a(p.q)| 








a, 


It follows that 
f'@+KO-) |, 
af (2) + 2a(p.q)—k]f((p-@| 





of (2) 
f(2(p-4q) 


By Putting k=0, p=1 and q=0 in the above theoram. We have 


Sothat Re} — 


>a(p.q) (ZED) 


Corollary -1: If f(z)e &; satisfies 
oe) 


ys (n+ ala, 


n=0 


yt! <l-a 





For some @ [1/2 <a< 1] sthen f(z)et (Q). 


Putting p=1 & q=0, we have 


Corollary —2 : Let the function f(z)<>, be given in the introduction with 


=nt+l? 


a e* 
n 





> 


a = 
n 





then f(z) € t .(Q) if and only if 


x (n+ ala, 
n=0 


petl <l-a 





For some [1/2 <a< 1] 


Proof: In view of the above theorem, we see that if the coefficient inequality 
holds true for some [1/ 2<a< 1] , then f(z)et'(@ ). 
Conversely, let f(z) be in the class t',(@ ), then 





< 1 
oy [te Enaye™ 
4 nee = 
Zz oa) 
1+ »y rh zt 
n=0 
For all z € D,. 
Letting z= r e'?"* we have that ay 2"*! = | ay | 
which implies that 
n+1 


Ir 





CO CO 
n+l 
= > 
1 > nla, ) >a 1+ Dla, 
n=0 n=0 





which is equivalent to 


> (n+ aa, 
n=0 


ttl <l-a 





Taht=)aarchelelar-lm axel 6ler-1d(e)at-] msve=al di i(om \=s12t-/ae1g ele] aar-] miles) ,e) 


Example :_ The function f(z) given by 











1 1—a(p.4) -ap,aa,| sons 
f(a= tay ez 
2(p —4) n+a(p,q) 
belongs to the class t',(@ ) for some real ‘0’ with %< @ (p,q) < I 
1+ a,| 


<1. 


Corollary 3 :_ Let the function f(z) ¢ >, be given by introduction with a, > 0, 
then 


f(z) € t', [@ (p,q)] if and only if 


Dint+a(p.ghr"*! <1-a(p.9) 
n=0 


for some Q (p,q), [1/2 < a(p,q) < 1]. 


Remark 1:_ If f(z) €¢ &, with ao-o, then corollalry-2 holds true for some & 
(p.q) [0 < @ (pq) < 1]. 


Remark 2:_ If f(z) € X with ao = 0, then corollary-3 holds true for 0 < @ (p,q) 
<1. 


Theoram 2: If f(z) € >, satisfies 


n+l 


Yrlr+a(p.ala, |r <1-a(p,q) 


n=1 





for some Q (p,q) [0 < Q@ (p,q) < 1], then f(z) belongs to the class C,[ @ (p,q)]. 
Proof : Note that f(z) < C, [@ (p,q)] if and only if 


, 
-zf (2) rv. [@(p.q)]. and 


1 CO 
————— naz”, 


eae apg). Joy 


With the help of theoram-1, we complete the proof of the theorem. 


Example 2 : The function f(z) given by 


1 
es "49"! a ea(pa)) 


2(p — 9) 
belongs to the class Cr [ @ (p,q)] for some real 8 with O< @ (p,q) < 1. 
Let the function f(z) € > be given by introduction with 


=nt+l > 


e2! 


Corollary 4 : 





a 





a, =la,| 
ne |n 


then f(z) ¢ C, @ (p,q) if and only if the inequality (remark -1) holds true for 
some @ (p,q), [0< Q@ (p,q)<1]. 
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Corollary 5_:_ Let the function f(z)e, be given by introduction with a, = 0, then f(z) € t, [@ (p,q) ] for 0 <r < ro with 
then f(z)€C,[ @ (p,q)] if and only if 
0 5 Eg on. y 1 
= —_— a 5 —_ 
Dinln+a(p.qb <1l-a(p,q) 2 Dod ne 
n=l - 


for some Q (p,q) [0< Q (p,q) < 1]. 


VS(2) +a(D. MVS 
Starlikeness and convexity of functions 


Consider the radius problems for starlikeness and convexity of functions f(z) 1 4 a DP; q) 


belonging to the class >). de [= 
6 3v10 


Theorem:3 A function f(z)€=, belongs to the class t',[ @ (p,q)] for 0 <r <1 


where 1 is the smallest positive root of the equation. By Putting @ =0 we have 

3 2 fee. 
a(p.glag|r -—(5+1 —a(p.q))r —a(p, @lag|r +1-—a(p,q)=0 a a = 1.282550 
And 


and F,. = ,{|—=——__ = 0.661896. 


0 \v647 


Theorem 4 : A function f(z) € &- belongs to the class C,[@ (p,q)] forO <r<ry 





Proof:_ Using the Cauchy inequality, we have 














































































where 
— 1 — 1 
n+l _ n+ 
Yhr+e(p.ala, |r = ap. @|ag|r + de, : 
n=1 n=1 A = 
o+1-a(p,q) 
<a(p.g)lag)r+ dc, Sinr"** +a(p,g) |e, Sart* 
n=1 n= n=1" n=1 ee) 3 2 ee) 2 
Where O = yin la | +a(p,q) Yinla 
4 ioe) ioe) n n 
=a( | | 4 r > | i +a ) 3 1 2 n=1 n=1 
=A),qd ag\r a mas. OWP.d nln 
—r n=l n=l Example :_ Let us consider the function f(z) 
2 1S 1 i6z" 
r WW Z ‘ 
= ap, Dlag|r+ 2 O f@ =-+ > 5) e” @. is real) 
l-r Spain vn 
<1-a(p,q) 1 «za 
see that f(z) € C,[@ (p,q)] for 0 <r < ro with 0 =a”a| —-+—— 
By corollary - 1 we get f(z) € t,[Q@ (p,q)] for 0 < r <t Letting ap=0, p=1, q=0 V6 3 10 
in the above theorem. Taking @ =0, 
corollary :6 A function f(z) € ; with ao=0 belongs to the class t", (@ ) for 0 < va 
TS To. we get O = —= = 1.282550 
6 
O 
r= =. 
0 dt+l-a 
22 2 | 2 
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Taht=)aarchalelar-lm axel 6ler-1a(e)at-] Bsve=al di i(om \=s12t-/ae1g ele] gare] miles) ,e) 
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